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(54) (57) CnOCOB YTIPABJIEHHH 3Arpy3K0ft 
KOHBEflEPA, ocHOBaHHbift Ha h3M€hghhh 
ckopocth KOHBeftepa c 3amep«Koft bo 

BpeMeHH, OTJlH^aWfflHfl C H 

TeM, MTO, c uejiBio noBbiraeHHH tomhoc- 
th ynpaBJieHHH h h a Ae*cH o c th KOHBeftepa 



b pa6oT*e, <&HKCHpyroT nocTOHHHbie ypoe- 
hh rpy3a b 6yHKepe, AejiHmne 6yHKep 
Ha AHana30Hbi, ycTaHaBJiHBaioT jxjir Kaw- 
Aoro ypoBHH rpy3a cooTBeTCTBywmHft 
ypoBeHb ckopocth KOHBeftepa, ocy- 
mecTBJiHioT nepexoA c oahoto ypoBHH 
ckopocth Ha APyroft c ycKopeHHeM (3a- 
MeAneHHeM) nponopunoHajibHoro Bpene- 
hh 3anojmeHHH (onopojRHeHHfl) npeabiAY- 
mero AHana30Ha b eyHKepe h nepeBO- 

AHT Ha MaKCHMaJlbHblft ypoBeHb cko- 
pocth npH AocTH«eHHH rpysoM BepxHero 
ypoB-HR c MaKCHMajibHbiM nycKOBbiM yc- 
KopeHHeM, npH^eM 3aAepwKa HSMeHeHHH 
ckopocth onpeAejmeTc* BpeMeHeM 
3anoJiHeHH« (onopoTKHeHHn) npeAMAymero 
AHana30Ha b 6yHKepe. 
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H3o6peTeHHe othochtch^k aBTOMaTH- 

3aUHM nOTOHHO-TpaHCnOPTHblX CHCTeM 
H MOWeT 6bITb HCriOSIbSOBaHO bo Bcex 

oSnacTHx HapoflHoro xo3HftcTBa, me 

npHMeHHK>TC« JieHTOHHbie KOHBeftephI 

Ann TpaHcnopTHpoBaHHH cwnyMHx Maie- 

pHa/lOB. 

IXesib H3o6peTeHHii - noBbimeHHe 

to^hocth ynpaBJteHHH h Hafle^cHOCTH 
KOHBeftepa b pa6oTe . 

06bmHO Ha ropHO-o6oraTHTenBHbix 
KOM^HHaTax 3arpy3Ka KOHBeftepa ocy- 
a^ecTBJiHeTCfl H3 GyHKepa AOCTaTomioft 
eMKOCTH, 6jih3koh k BejiHVHHe rpy3a , 
HaxoAHmerocH Ha neHTe , HHTeHCHB- 
HocTb rpysonoToxa (KomraecTBa rpy3a 
3a eAHHHuy BpeMeHH) , nocTynaiomero b 
6yHKep, 3Ha^iHTejifeHO Kone6neTCH, no 
npej^nara^MOMy cnoco6y perynHpoBaHHe 

CKOpOCTH KOHBeftepa npOH3BOJRHT TaXHM 

o6pasoM, kto cpe^Hee 3Ha<*eHHe 
hhtghchbhocth rpy3onoTOKa, nocTynaio- 
mero b 6yHxep, cooTBeTCTByeT cpeAHe- 
My 3H*a*ieHHK> hhtshchbhocth rpy3ono- 
Toica, cxoAHinero c KOHBeftepa. 3,jih 

nOAflSP»aHHH HOMHHaJIbHOH BeJIHMHHbl 

aanonHenHK KOHBeftepHoft jieHTU rpy— 
3om sarpy3Ka Konseftepa ocymecTBJiHeT- 
ch H3 6yHKepa, kotophh Hcnojrib3yeTCH 
3 Ka^cecTBe HaKonKT.eJiH h 6y$epa. IlpH 
3HaMHTejii>Hoft pasHHue cpeAHKX HHTeH- 
CHBHOcrei* nocTynafoinerp b 6yHKep 
h cxoflnmero c koHBeftepHoft JieHTW 
rpy3onoToxoB b 6yHKepe HaKamiHB sstch 
^acTB rpy3a, Tax xax nepexoA k o**e- 
peAHOMy (BbicineMy) ypoBHio ckodocth 
ocyruecTBJTHiOT c 3a«ep»c?coft .bo BpeMe- 
kh. TaKoe" HaxonJTeHHe npoH3BOflHTCH 

AO BbipaBHHBaHHfl Cpe«HHX HH T6 H CHB™" 

HocTeft cxoAHmero c KoHBeftepHoft neH- 
Tbi h nocTynaromero b 6yHKep rpyao- 
noTOKOB • . ripn npeBbnneHHH cpeAHeft hh- 
reHCHBHocTbio rpy3onoToxa, cxo^nmero 
c jieHTbi, cpeAHeft hhtghchbhocth rpy- 
3onoroKa, nocTynaromero b 6yHxep, no- 
CJieAHKfl pa3rpyiKaeTCH . TaK xax hhtbh- 
chbhoctb rpy3a, nocTynaromei'o 3 6yH- 
xep, KOJie5neTCH h no oTHoraeHHW k 
cpeAHeMy 3H aueHHX) hhtghchbhocth no- 
CTynaiomero rpy3onoTOKa, KOJiH*iecTBc 
rpysa, npeBbimaiomee cpeAHee 3Ha^€HHe 
hhtghchbhocth nccTynarociero rpy3o- 
noToica, TaK»e ocraeTCH (HaKanjiHBaeT- 
cs) b eynxepe, a b momcht BpeMeHH, 
KorAa HHTeHCHBHocTb nocTynafome ro 
rpy3oncToxa MeHbme cpeAHeft, 3Ta 
nacTb aaxonjieHHoro rpy3a s&irpyacaeT- 
c* Ha KOHBenepHyio jieHTy. TaKHM 06- 
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paaoM aocth raeicfl HO^wHanbHoe 3a- 
no/tHeHHe KOHBefiepHoro nojioTHa. 
npH 3tom 6yHxep HrpaeT poiib 6y<i>epa, 
T;e. crjia«HBaeT Kone GaHHfl hht6h- 
5 chbhocth nocTynawiuero rpy3onoTOKa 
oTHocHTexibHo ero cpeAHeft hhtchchb" 

HOCTH. 

nocKOJifcxy nocTynaiomnft rpy3ono- 
tok - 4>yHKUHH cjry^aftHan, to ero mow- 
10 ho oxapaKTepH30BaTb MaTeMaTHMecKHM 
oacHAaHHeM HHTeH chbhocth nocTynaio- 
mero rpy3onoToxa h cpeAHeKBaApaTHM- 
HbiM oTKJioHeHHeM . Tax xax nocTynaio- 
tanft rpy3onoTox noAsepaeeH .3HawHTeJib- 

15 HbiM KOneoaHHHM, TO 3Ha^HTeJlbHO ko- 

jiefijieTCfl h ero MaTeMamecKoe o*h- 
AaHHe. Kojre6aHHe Ha Bxofle onpeAe- 
smer Taxne we KOJie6aHHH Ha Bbixoae , 
T„e. ecJiH rpy3onoTox Ha Bxdfle b 
20 6yHxep KOJiedJieTCH , to rjir o6ecne«ie- 

HHH HOMHHaJIbHOrO SanOJIHeHHH Tpy30M 

KOHBeftepHoro nonoTHa (b 3HaMHTe/ib- 
Hbix npeAexiax) Heo6xoAHMo H3M6HHTb 
cxopocTfa KOHBeftepa. Ecjih cpeAHHH . 
25 Be JiHMHHa hhtbhchbho cth nocTynawmero 
Ha xoHBeftep rpy3onoTOKa Ha xaxoM-TO 
npoMexcyTxe BpeMeHH flBJineTCH BeJiH- 
^HHoft nocTOHHHoft , to Ha tom »e npo- 
MeacyTKe BpeMeHH nocTOHHHa h cxopocTb 
' KOHBeftepa, B 3TOM cjiyMae. pexHM da- . 
UHOHapeH, mo 3HaraTejibHo CKa3tiBaeT- 
cm Ha yBejiHMeHHH HaAeacHOCTH pa6oTbi 
KOHBeftepa, TaK xaK HCKJiKmaroTCH ah- 
HaMH^ecKHe neperpy3KH, JIjih bfiecneqe- 
hhh cTauHOHapHocTH rpyspnoTOKa bos- 
35 MOJKHbi ABa BapHaHTa. Ilpn nepBOM Ba- 
PHaHTe, T.e, npw npHMCHeHHH 6yHKepa 

SHa^HTeilbHOft eMKOCTH, aASKBaTHblft * 

CMeHHoft npoH3BOAHTeni>HocTH KOHBeftepa, 

BJlHHHKe BXOflHOH HHTe HCHBHOCTH nOCTy- 

40 najomero rpy3onoTOKa He CKajuBaefCR 

Ha H3M6H6HHH CKOpOCTH KOHBeftepa. 

B stom cjiyMae ckopoctb hb/ihctch Be- 

JTHMHHOH nOCTOHHHOft. 0AH3KO yCTaHaB- 

jTHBaTb 6yHKep TaKoft 6oJibaioft eMKoc- 

45 TH SKOHOMHMeCKH He BbJrOAHO • BTOpoft 

BapHaHT -. sto pa36HeHHe <J>yHKUHH Ma- 
TeMaTHMecKoro ojkhashhh ka AHana3 0Hbi, 
rAe 3Ta 4)yHKUHH xapaKTepHayeT cTa- 
i^fOHapHbift npouecc. Ha ocHose aHaJin- 
50 sa cTarHMecKHX xapaKTepHCTHK hhtgh- 
chbhocth nocTynawmero b 6yHKep rpy- 
3a 4>yHKu,H« MaTeMaTHqecKoro oxHflaHHH 
AoxcKHa AenHTbCH Ha mecTb AHana30H0B. 
CarjiacHo mecTH AHana30HaM ycTaHaB- 
55 nHBaroT h mecTb nocTOHHHbix ypoBHeft 
ckopocth. fljiH Toro, vTo6bi nepexoA 
ot oAHoro ypoBHff ckopocth hb APyroft 
ocymecTB-fiHTb 6e3 ahh aMHMe ckhx pmb- 
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kob, 6y»Kep f npHMeH^^w Ha POKax, 
pa3AejTHH)T na mecTb ^Bia30HOB, cny- 
TKamHx ajik HaKonjieHHH rpy3a, npnveM 
nepexofl ot oahoto ypOBHH ckopocth 
k ApyroMy ocymecTBJineTCH c ycKope- 
hh€m hjih 3aMeAJieHHeM , onpeAenneMbiM 
Bp6MeH6M 3anoJiHeHHH ypoBHfl b 6yHKe- 
pe . 

Ha (J)Hr. 1 npe actsb jtsho ycTpoftcTBO, 
peaJiH3yromee npeAnaraeMwft cnoco6 ,• 
Ha $nr. 2 - cTpyKTypHan cxena bw- 

MHCJlHTeJIBHOrO 6noKa • 

Yctpohctbo coctoht H3 6yHKepa 1 , 

C (JjHKCHpOBaHHblMH ypOBHHMH 1-6 Ha* 

xoKAeKHH rpysa, AejwmHMH o6-beM 6yH- 
|Kepa Ha mecTb AHana30HOB 1-V1 3anoji- 
H6H hh 6yHKepa rpy30M, KOHBeftepa 2, 
AaTWKOB 3 KOHTpoJiH ypoBHH rpy3a 
b 6yHKepe , BbmHCJiHTejibHoro oJioKa 4, 
6noKa 5 ynpaBJieHHH iiphboaom koh"- 
Beftepa . 

Cnoco6 ocyraecTBJTHeTCH cneAywtAHM 
o6pa3 0M. 

CorjiacHo uiecTH AHana30HaM, Ha ko- 
Topwe pa3AeJieHa 4>yHKAHH Ma-reMaTH- 

MeCKOrO OTKHAaHHH, 4>HKCHpyK)T mecTb 

ypoBHeft HaxowAeHHH rpy3a" b 6yHKepe 

H y CTaHaB JIHB aiOT COOTBeTCTBeHHO 3THM 

ypoBHHM mecTb ypOBHeft ckopocth 1-6. 
Tpy3onoTOK nocTynaeT b 6yHKep 1 , 
c KOToporo npoH3BOAHT sarpy3Ky 
KOHBeftepa 2. flaT*iHKH 3 KOHTponHpy— 

*K>T COOTBBTCTByiOt^He ypOBHH HflXOXAS"" 

hhh rpy3a b 6yHKepe . Bmxoaw 3Thx 

AaTMHKOB 3 nOAKJTOMeHbl K COOTBeTCTBy 

wmHM BXOflaM BbraHCJiHTe JibHoro 6noKa 4. 
IIpH AOCTHxeHHH rpysoM nepBoro ypoB- 
hh Ha nepBOM BXo«e AaTHHKOB 3 
noHBJXHeTCH cnrHajt, kotopmh nocTyna- 
eT Ha nepBbift bxoa Bbi^HcnHTejibHoro 
6jioKa 4, npH AOCTHTKeHHH rpy30M bto- 
poro ypoBHH Ha btopom BWxoAe astmh- 
Ka 3 noHBJineTCH cnrHan, KOTopuft 
saTeM nocTynaeT Ha btopoh bxoa 6jio- 
Ka 4 h t.a- Bjiok 4 o6pa6aTbisaeT nojry-* 5 
qeHHyw HH^OPMaUKIG H BbiAaeT b 6jiok 
5 ynpaBJieHHH npHBOAOM KOHBeftepa 
cHrnan 06 ypoBHe ckopocth h .BenHMHHe 
yCKOpeHHH HJIH 3aMeAJieHHH, ecuH He- 
o6xoahmo pa3orHaTb KOHBeftep ao ove- 
peAHoro Bbicniero ypoBHH ckopocth 

HJIH 3aT0pM03HTb AO OMSpBAHOTO 

HH3mero ypo bhh ckopocth, Bjiok 4 
opraHH3yeT nonc^eT BpeMenH sanonHe- 
hhh AHanasoHOB 6yHKepa, no KOTopOMy 

OH npOHSBOAHT BblMHCJTBHHe yCKOpGHHH 

hjih 3aMeAJieHHH win npHBOAa koh- 
Beftepa . 
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npH 3anoJiHe 
Ha 1 , HaxoAHni 
6yHKepa h nepB 
xoJweHHH rpy3a, 



• BblM y 



rpysoM AHanaso- 
MewAy AHMmen 
ypoBHeM 0-1 Ha- 
CKopoCTb KOHBeAepa 
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5 y CTaHaB jthb aioT paBHoft nepBOMy ypoB- 

HtO Vj , npH 3anOJIH6HHH rpy30M 

AHana3QHa II, HaxoAHmerocn MeacAy 
ypoBHHMH 1-2 HaxoJKAeHH* rpy3a, cko- 
pocTb KOHBeAepa ycTaHaB JiHBaioT paB- 
10 hoh BTopoMy ypoBHH) V 2 • npH 3anoJi- 
HeHHH rpy30M AHanasoHa VI, T.e. 
npH AocTraceHHH rpy30M BepxHero (mec- 
Toro) ypoBHH ycTaHasjiHBaioT MaKCHMaJtb- 
Hyro CKopoCTb koHBeftepa, cooTBeTCTBy- 
wmyro mecTowry ypOBHK). IIphmhm npn 
pa 3 Ae xie h hh o6T>eMa 6yHKepa Ha mecTb 
AHana30HOB, BepxHHft mecToft AHana30H 
BbiAeJiHWT TaxHM o6pa30M, hto npn 
AocTraceHHH rpy30M mecToro ypoBHH _ 
HaxoKAeHHH rpy3a b 6yHKepe b no- 
cJieAHeM eme ocTaeTCH o6beM , coot- 
BercTByromHft MaKCHMa/ibHOMy 3Ha«ieHHio 
cpeAHeKBaApaTHMHoro oTKJioHe h hh hh- 
TeHCHBHocTH rpy3onoTOKa ot ero Ma- 
TeMaTHMecKoro oKHAaHHH b 3tom AHana- . 
30He. nepexoA ot oahoto ypoBHH cko- 
pocth k APyroNiy npoH3BOAHT c ycKo- 
peHHeM, onpeAeJineMbiM cKopocTbio 3a- 
nojmeKHH rpy30M cooTBeTCTBykunero 
AHana3 0Ha« HanpHMep npH sanoJTHeHHH 
rpy30M A«tana30Ha 1 (rpy3 aoxoaht 
ao oTMeTKH "ypoBeHb 1"), nepeBOA«T 
KOHBeftep Ha CKopoCTb nepBoro ypoBHH . 
c ycKopeHHeM, onpeAenneMbiM xax 

roe a f - ycKopeHHe, c kotopwm koh- 
Beftep buboahtca Ha nepBbift 
ypoBeHb ckopocth,* 

V, - BeJTHMHH a CKOPOCTH, COOTBeT- 

CTBywmaH nepBOMy ypoBHio; 
V 0 - BeilHMHHa ckopocth, coot- 
BeTCTByromafl HyjiesoMy (mh- 
HHManbHOMy) ypoBHio; 
i f - BpeMH , 3a KOTopoe rpy3 3a- 
noJiHHeT I AHanasoH b 6yH- 
Kepe. 

Ecjih pa3HHua V; M - V; (b o6meM 
cjiy^ae) BexiHMHHa nocToHHHan, to yc- 
KopeHHe onpeAeJineTCH ^epe3 BpeMH 
3anoJiHeHHH AHanaso.Ha ( t + 1 ) • npmieM 
nepexoA b stom cjryMae Ha ypoBeHb 

CKOPOCTH V- 4< npH yCKOpeHHH KOHBefte 

pa npoH3BOAHT He cpa3y npH nonaAa- 
hhh rpyaa b AHana30H (i + 1), a TOJibKo 
nocne 3anoJiHeHHH nocneAHero rpy30M, 
T.e. c 3ana3AbraaHHeM, onpeAeJineMbiM 
BpeMeHeM sanoiiHeHwi (i+1) HHTepBana, 
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ripH AOCTJDKeHHH rpy3 0M BepxHero 
(mecToro) ypoBHH HajiHHHH rpy3a b 6yHKe- 
pe, T.e. npH 3anoiiHeHHH mecToro AHana- 
30Ha, nepeBoj^HT KOHBeftep na MaiccH- 5 
Ma/ibHyro CKopocTb, cKopocrb mecToro 
ypoBHH, 6ea 3aAep»CKH bo bpsmghh c 
nycKOBfaiM .ycftopeaneM, 

nepesofl KOHBewepa ua Depr.HH^ ypo- 
ser.fa ckopocth ooecneuHoaeT npeBW- 10 
ta»?HHe cpeAHeft hntsh chbhocth rpyao- 
noToxa, cxo.aHinero c KOHBeftepHofl 
he htm h aA cpeAHeft hhtch CHBHOCTbio no- 
cTynaiomero b Gynxep rpysonoTOKa . 

flpti AOCTHyfceHHii paeeHCTBa cpeAHHx 15 
HHTeHCHBHOCTsA cxoAHnje ro c neHTbi 
h BxoAHiuero b 6yHKep rpysortoTOKOB 
Heo6xoAHMO pa3rpy3HTs 6yHKep, T.e. 
ocbo6oahtb 6yHKep ox HaKonJieHHoro 
tsm rpysa . Rjiti ototo nepeBOflflT koh- 20 
BeAep Ha c,rreAywn;iiH ypoBe«b ckopocth 

(BblCIUHH, MGM TOT, npH KOTOpOM 6bIJIO 

AocTHrnyTo paBeKCTBo cpeflHHx HHTen- 
CHBHpcTeft) • HanpHMep, earn* paBeH- 

CTBO CpeAHHX HHTeHCHBHOCTeH CXOA?*— 25 

mero c jreHThi h BXOAflmero b 6yHKep 
rpy3cnoTOKOB AocTHrHyTo npH ypoBHe 
ckopocth V* (ypoBeHb. rpysa b 6yH- 
Kepe nepecTaji HapacTarb) , to rjih 
pa3rpy3KH 6yHKepa icoHBeftep nepeBO- 30 

A*IT Ha CKOpoCTb <tf 'n + 1 . npH 3TOM yCKO" 

peHHe jj,sm nepeBO«a Ha stot ypoBeHb 
ckopocth onpeAejiHioT cjreAyromHM o6pa- 

30M: - \f- -V 

°x =—r > 35 

x ' - 2Q 

TAG £ - CpeAHHH CKOPOCTH pa3~ 

rpy3KH AHana3ona 
GyHKepa; 
Q •- o6beM rpy3a, HaxoAa- 

.njerocH b a^hhom AHana30He 
SyHKepai 
i pc , 3T ~ BpeMH pa3rpy3KH flHana- 

30Ha . 

Tax Kax V; 41 -V; hsjihgtch 

BCrtHMIfHOfi noCTOHHHOH, TO VCXOpeHHe 50 
32BHCH? JIHIUb OT BpeMeHK * 3SrpV 3KH 

rpy3QM AHana3oHa GyHKepa. flepexoA Ha 
yposeHb V; 4 , npH pa3rpy3Ke GyHKe- 
pa IXPOH3SOAHT C BeniWHHOH yCKOpCHKH , 
paBHOH 32nSMHHe yCKOpCHHH, C KOTO- 55 

Fum KOHBewep nepeeoAHJTH Ha yposeHb 

CKOPOCTH V; . npH 3TOM 6yHK€p p,I3- 

r->Y7RaeTca. Tax Kax b eywxepe nor&t- 
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ho noc to hh ii o uaxoAHTbcn onpeA^/ieHHoe 
KOJiH^ecTBo rpy3a , to ycTaHaBJiHBaioT 
KOH-rpoJibHyio TOMKy HaxontAeHHH rpy3a 
(yposeHb t) , h KpHTHMecxyio Toqxy 
KaxoscAeHHH rpy3a b GyHKepe , npH ko- 
topoh 3ar*py3Ky KOHBefiepa c SyHxepa 
npexpamafOT w oTK-nioMaioT xoHBefiep (ce- 
peAHHa AHana30Ha I 6y>ixepa) . 

flpH pa3rpy3Ke 6yHKepa H3MepmoT 
apeMH paarpysKH KaacAoro A^ana30Ha 
b GyHicepe h cpaBHHBaioT c pacMeTHhiM 
BpeMeneM, T.e. TeM BpeMeneM, 3a ko- 
Topoe pa3rpyacaK)T ypoBeHb % b oyHKepe 
npn ckopocth ^V-V; t1 -V;^ Tax Kax 
HMeHHo 3Ta pa3HHua cKopocTeft no3so- 
jirbt pa3rpy3HTb oyHxep. Ecjih 4 = 
= < r « e ^pacu. ~ pac^ieTHde Bpe- 

MH, -4 ^ M - H3MepeHHoe BpeMH pa3- 
rpy3KH AHanasoHa)^ cpeAHHH hhtchchb— 
HocTb nocTynaiomero b 6yHKep rpysono- 
TOKa, He H3MeHHeTCH. Ecjih ip acu >~t n 3my 
to cpeAHHH HHTeHCHBHocTb nocTynaio- 
mero b Gynxep rpy3onoToxa B03pacTaeT 
h npH AocTHsceHHH rpy30M cneAywmero 
BepxHero ypoBHH b GyHxepe KOHBeftep 
nepeBOAHT Ha cootbs tctb yiomHfi bmchihk 

ypOB6Hb CKOPOCTH AO MOMSHT3 AOCTH" 

«eHH>i paBeHCTBa cpeAHHx rpy3onoTo- 
kob , nocTynawmHx b 6yHKep h cxoah- 
iuhx c neHTbi, nocne AocTHHceHHH pa— 
BeacTBa GyHKep cHOBa HaqtHHaioT pa3rpy 
HcaTb. Ecjih "t p dcl( "t M3M.j ro cpeAHHH 
HHTeHCHBHocTb no ct yn arouxe ro b 6yHKep 
rpy3onoToxa cHH^caeTcn, KOHBeftep 
npH 3tom nepeBOAHT Ha .cnapywwifA 
(hh3hihh) ypoBeHb ckopocth c 3aMeA^ie- 
HHeM, oGpaTHo nponopuHOHanbHbiM "t vi 3M 
Ao6HBancb paBen CTBa i 09 cu . . npn 
3tom pa3rpy3Ky dyHxepa npeKpa^awr 
npH AOCTHKeHHH rpy30M ypoBHH I. flJIH 
3Toro KOHTpoJiHpyioT cHraceHHe rpy3a 
AO ypoBHH I I , nocjie stoto topmo3ht 
xoHseftep c saMeA-neKueM 



2 " 1 ipdcq 
,rAe d,'.,- saMeAneHHe KOHBeftepa; 

- CKOPOCTB, C KOTOpoft AB H ~ 

raeTCH KOHBeftep npH pa- 

BeHCTBe CpeAHKX HHTeHCHB- 
HOCTeH nocTynaiomero b 6yH- 
xep h cxoAHmero c JteHToi 
rpysonoTOKOB ; 

V; . , - CKOPOCTB, C KOTOPOH HaM3Jl 
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pa3 rpyr-i ne toe pa ; 
iy i:jc „- p.3CMeTHoe^»H, sa koto- 
poe AOJTHeti^^a3rpy3HTbCH 

y. -V A«ana30H 2-1 ; 
HL 1 cpeAHHJi CKopocTb pa3rpy3KH 
^ AaHHoro Awana30Ha; 
Q - o6%eM rpy3a b AaHHOM AHana- 
aoHe. 

riocne TopMoweHHH rpys b Gyuxepe 
AO/men flocTHniyTb nepBoro ypoaHJi. 
B cjiynae , ecHH riocjte 3Toro ypoBeHb 
rpy3a npoAOJincaeT CHHwaTbcn, xoHBeviep 
nepesoA^T Ha MHHHMSJibHO AonycTHMyio 
CKopocTb V 0 . Ecjiu h nocJie 3Toro 
rpy3 npoAOJincaeT onycKaTbcn , to npn 

flOCTHKeHHH HM HeKOTOPOTO KpHTH^eC" 

K oro ypoBHH KOHsefiep ocTaHaBJiHaaioT . 
nocjie ocTaHOBKH xoHBetiepa npoAOJi- 
)KaioT onpeAeJMTb' CKopocTb napacTanHH 
ypoBHH rpy3a b 6yHxepe . B momsht , 
KorAa 3Ta cxopocTb 6oJibine hjth paBHa 
cooTBeTCTByiomeft MHHHMaJibHo AonycTH- 

MOH CKOPOCTH KOHBeftepa, BKJUO^aiOT 

KOHBeAep. 

Bjiok 4 (4?nr. 2) npeanasHaqeH ajih 
BbinojiHeHHfl apH4iMeTHMecKiix h jioth- 
MecicHx onepauHfi, a TaxJKe* onpeAeneHHH 
BpeMeHH 3anoJiHeHHH AHana30Ha 6yH- 
Kepa h coctoht H3 aznclipaTopa 6, 4>cp- 
MHpoBaTeJietf 7 h 8 HMnyjibCOB, 3Jie- 

MSHTOB 9 H 10 COBIiaAeHHH, pe THCTpOB 
11 H 12 XpaHeHHH HH^OPMai^HH , 3Jie- 
M8HTOB 13 H 14 C.paBHSHHH , 3JieMSHTOB 

PlFltl 15-17, cyMMaTopa 18, nponopuHo- 
HajifeHbix sjteMeHTOB 19 h 20, TaftMe- 
pa 21, sneMeHTa 22 b bi as Jie h hh mhhh- 
MaJiBHoro CHrwajia, 3JieMeHTa 23 BfaiAe- 
neHHK MaKCHManbHoro cHrHajia ; 6jioKa 
24 AeneHHH h peracTpa 25 Bbwa^H 

HHcJJOPMaUHH. • 

UlH4»paTop 6 npeAHaaHaMeH ahh npe- 
o6pa30BaHii« no3HAHOHHoro KOAa, no- 
CTynaiomero c astmhkob ypoBHH, h 

MOiKST 6bITb peaJTH30BaH Ha THnOBblX 

3JteMeHTax. OopMHpoBaTeJiH HMnyjibCOB 

7 M 8 HeoSxOAIiMfal AJ1H 4)OPMHpOBaHHfl 

cnrHaJia onpeAeJieHHOH (fcopwbi h A-nn- 
TeJibHOCTH h MoryT 6biTb peaJiHsoBaHbi 
Ha oAHOBH6paTopax kjih coGpaHbi Ha 
AH^epeHUHpyiomHx ueno^xax. 3jieMeHTbi 
9 h 10 cosnaAeHHH npeAHa3HaMeHbi 
Ann cornacoaaHHH chth ajioB npH pa6o- 
Te SjfoKa- PerHCTpw 11 h 12 npeA~ 
Ha3HaMeHbi nnn xpaHeHHH HH^opMauHH 

(cOOTBe?CT3eHHO HHtfeOpMaUHH o HOMepe 

ypoBHH npeAbWymero h axoxt as h h a rpy3a 
h HOMepe ypcBH* TeKyqero KaxoJKfleHHH 



rpysa). Ohh npen^aBJinioT co6oA th- 
noBbie perncTpbi ^BtoAOM paspenieHH* 

5 HeoSxoAHMW pjix cpaBHemiH cHrnaJion 
h npeAcraBJiRioT co6oh THiiwuHbie. cxeMbi 

CpaBHeWH^I C TpeMH BblXOAHblMll coctoh- 

hhhmh « JIorwuecxHe aneMeuTbi HJ1H 15-17 

( K ai( H 9JIBM6HTM 9 u 10 COB naA^HHfl ) 

JO h e o 6 x oa hmu Ann cornacoBaHHfl cHrna- 
noD , CyMMarop 18 npeAna3H3Men nnn 
BbnmcJieHHH h xpaneimn yposHn sana- 
hhh no CKopocTix. IlponopaHOHa Jibir^ie 
sneneHTbi 19 h 20 Heo6xoAHMbi nnn 

15 t1)OpMHpOBaHHH COOTBeTCTBCHHO CHrH3 " 

ua Ha oTKJno^aHHe xoHBeftepa m Benn- 
tuiHbi MaKCHManbHoro ycKopeunn h mo- 
ryT 6biTb BbinonHeHbi Ha oAHOBH6paTopax , 
AH^ueno^icax nnn 3JieMeHTax yMHoweHHH 
20 noJiy^reHHH curHajroB, nponopUHO- 

HaiibHbix TpeoyeMbtM eenn^HHaM. Taft- 
mop 21 c^iHTaeT Bpenn 3arpy3KH AHa- 
naaoHa b 6yHKepe h npeACTaBJineT co- 

60H IIOCTOHHHO C^HTaiOlUHH C^TMHK C 

25 bxoaom rameHHH c^eTa. 3jreMeHT 22 bm~ 
AeneHHH MHHHMajibHoro CHrHana npea- 
Ha3HaMeH ahh BbiAa^H cHrHaJia 3aAaHHH 
Ha oTKJnoneHHe xoHBevlepa npH noJryHe- 
hhh CKruaJia c AaTUMa 3 (tfcHr. 1) 
Hajur-iHH rpysa b KOHTpoiibHoft Touxe . 
B npoTHBHOM ciry^ae Ha BbrscoAe 3JieMeH- 
-ra npncyTCTByeT cHrHan 3aAaHHH no 

CKODOCTH, C^OpMHpOBaHHWH CyMMaTOpOM 

18. 3JTeMeH.T 23 BbmeJieHH* MaxcHManb- 
Horo CHrHaJia npeAHa3Haven aji* bh- 
Aa r iH curHana 3aAaHKH Ha MaxcHMaJib- 
Hoe ycKopeHHe npH noJiy^eHHH CHrHaJia 
c AaTtmxa 3 (4>Hr. 1) HanH^HH rpy3a 
na mecTOM ypoBHe- B iipothbhom cny- 
qae Ha BbixoAe 3JieMeHTa npHcyTCTByeT 
CHrHan 3aAaHHH Ha ycxopeHHe - 

Bjiok 4 pa6oTaeT cneAywmHM o6pa- 

30M. 

IIpH nocTynneHHH CHrHaJia c fxarw 
xa 3 ,. cBHAeTejibCTByiowero o HajiHMHH 
rpy3a Ha nepBOM ypoBtie, nocjteAHHH 
nocTynaeT b perHCTp 12 ttepe3 uiHipa- 
top 6- B 3JieMeHT8 14 cpaBHeHHH npo- 

HCXOAHT CpaBHeHHe CHTHaJlOB pe THCTpOB 

11 h 12. npH 3TOM HaMajibiian ycTaHOB- 
50 xa perHcrpa 1 1 cooTBeTCTByeT Benn- 
MHHe cHrnajia npH Hara«HH rpy3a Ha 
nepBOM ypoBHe 6yHxepa, B paccMaTpH— 
BaeMOM cjiy^ae na BbixoAe sneMeHTa 
14 cpaBHeHHH (A=sB) no«BJiHeTCH cnr- 
55 Han, KOTopbri* wepes sjieMeHT 10 coBna- 
AeHHJi nocrynaeT na bxoa A sneMeHTa 
13 cpaBHeHHH. Ha bxoa sue msht3 cosna 
AeHHH noctynaeT Taic^ce CHrHan c aw 
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xoAa perHCTpa 12. Ha b>^^W sneMeH- 
Ta 13 cpaBHeHHH 3aBe,aeH^wrHaJi, 
nponopuHOHanbHWH HajtHMHro rpy3a Ha 
nepBOM ypoBHe, riocKOJibKy b ashhom 
cnyMae CHrHanbi paBHW, to Ha Bbixofle 
A-B 3JieMeHTa 13 cpaBHeHHH noHBnaeTCH 

CHTHaJl, KOTOpblft Mepe3 3 JieMGHT 20 

coBnaRe hhh 3anpemaeT pa6oTy cyMMaTo- 
pa 18, h cHTHan 3aflaHHH no ckopoctm 
He H3MeHHeTCH • Ha 1 ! a jib Han ycTaHOBKa 
cyMMaTopa - mhh HMaxibHO B03MoanaH 
ckopoctb KOHBeftepa. 3a^aeTCH KaJKAbift 
pa3 b 3 3BHCHMOCTH ot napaMeTpoB pac- 

CM3TpHB aSMOH CHCTSMbl 6yHKep " KOH" 

Bafiep. B to ace BpeMH c Bbixoaa A-B 
sneMewTa 13 cpaBHeHHH qepea 3JieMeHT 
HJIH 17 racHTCH raftMep 21 h k«eT cneT 
apeMeHH 3 ano/iHe hhh rpy30M AHana3o- 
Ha i I . IIpH stom sHaqeHHe perHCTpa 
12 nepemicaHo b perncTp 11 no CHr- 
Hajiy pa3pemeHHH nepesanHCH c Bbixona 
{JjopMHpoBaTeiiH 7, B perHCTpe 11 TaKHM 
o6pa30M xpaHHTCH 3Ha^ieHHe npeAfemy- 
mero ypoBHH HaxoacAeHHH rpy3a b 6yHKe- 
pe* npH sanoxiHeHHH rpy30M AHana30Ha 
1J Heo6xoffHMo BbiflaTB cHrHaji 3a«aHHH 
no ckooocth, paBHbiA nepBOMy ypos- 
Hio, h CHrHaji sa/jaHHH Ha ycKopeHHe • 
3to npoHexoflHT cJieAyromHM oSpasoM. 

Ha Bxofle mH^paTopa 6 noHBjraeTCH 
CHrHaji o HajnniHH rpy3a na btopom 
ypoBHe (bxoa 2),, CpaBHHBan CHrHanbi c 
perncTpoB 11 h 12 na BbixoAe A < B, 
sjieMeHT 14 cpaBHeHHH BWAaeT CHrHaji, 
KOTopbiii BKJUOMaeT cyMMaTop 18 Ha cjto- 
iceHHe « <&opMKpoBaTejii> 7 <JjopMHpyeT 
CHrHan, nponopu.HOHajn>Hwft AY . Ta* 
khm o6pa30M, Ha BbixoAe cyMMaTopa 18 , 
noHBJweTCH CHrHaji V *= V + AV. CHrHan 
c BbixoAa A < B sjieMeHTa 14 cpaBHeHHH 
Mepe3 3JieMeHTbi 16 h 17 nepeiracbiBaeT 
3HaueHHe ycKopeHim, nojry^aeMoe 
Ha BbixoAe 3JieMeHTa 24 AeneHHH, ko- 
Topoe Mepes perHCTp 25 BU^a^H nociy- 
naeT ksk CHrHan saAaHHH no ycKope- i 

HHIO • IIpH AOCTHHCeHHH rpySOM BepXHe- 

ro (mecToro) ypoBHH Ha Bbixone 
cyMMaTopa 18 npncyTCTByeT 3aAaHHe 



Ha MaKCHManbHyw cxAtb, a Mepe3 
aneMenT 23 BbiAe/ieHi^^KaKCHMaJibHO ro 

cHrHajia Ha bxoa perHCTpa 25 BbmanH 
nocTynaeT chth an , nponopuHOHajibHwE 
MaKCHM ajibHOMy ycKOpeHWO • 

Pa3rpy3Ka SyHKepa npOH3BOAHTCH 
cneAywmHM odpasnM. 

FlpH nepeBOAe vcoHBeftepa Ha MaKCH- 
ManbHyro CKopocTb GyHKep pa3rpywaeT- 
ch h ypoBeHb rpysa CH>c»caeTCH ao 
ypoBHH 5. TaKHM o6pa30M Ha BbixoAe 
A > B sneMeHTa 1 4 cpaBHeHHH noHB jih— 
eTCH cHrHaJiy KOTopbift nepeBOflHT cyM- 

MaTOP 18 B peJKHM BbWHCJieHHH. 3TO 

npoHexoAHT Tax, noTOMy hto coAep^H- 
Moe perHCTpa 11 Sonboie coAep^HMoro * 
perHCTpa 12, C swxoAa 4>opMHposaTe- 
jih 7 Ha bxoa T cyMMaTopa 18 nociyna- 
eT CHrHan, nponopuHOHanbHbift AY , 
h Ha BbixoAe nocneAHero noHBJiHeTCH 
cHraaji V=Y-&Y,T.e - ypoBeHb cko- 

pOCTH* CHHX6H • ECJTH npH 3TOM HHTeH" 

chbhocth BxoATOero h cxoAHmero rpy- 

30nOTOKOB paBHbl, TO Ha BblXOA^ A-B 

ajieMeHTa 14 cpaBHeHHH noHB-imeTCH 
CHrHaji, KOTopbift «iepe3 3' neMe htu 9 
h 16 nepeBOAHT cyMMaTop 18 b pewHM 
cyMMHpoBaHHfl , a CHrHaji c <J)opMHpo- 
BaTejm 8 no3BOJineT nojiy^HTb Beim- 
tiHHy *V • TaKHM o6pa30M, Ha BbixoAe 
cyMMaTopa t8 npHcyTCTByeT cHraaji 
V « Y + &Y h 6yHKep CHOBa -pa3rpy- 
scaeTCH Ha oahh AHana30H. ycxopeHHe 
b 3Tom ciry^ae nponopUHOHa/ibHo Bpe- 
m6hh pasrpysKH AHana30Ha 6yHKepa. 

Ecjih rpy3 aoxoaht ao ypoBHH t 
h npoAQJDKaeT onyckaTBCH Hraee, to 

npH AOCTHSteHHH rpy30M KOHTpOJIBHOft 

tomkh ^epes nponopAHOHajibHbitt 3iieMeHT 
19 BbiAaeTCH saAaHHe Ha ot k jdo^ e h He 
KOHBeftepa. 

npH npeAJiaraeMOM cnocoSe peryjm- 
poBaHHH ckopocth KOHBeftepa o6ecne- 

tjHB aiOTCH nyCKO-TOPMOSHbXe peJKHMbl 

C AHHaMH^eCKHM yCHJieHHeM , COCTaBJlH- 

K>mHM AO 3% cTaTHuecKoro , T.e. npax- 

THMeCKH OTCyTCTByiOT ffHHaMHMeCKHe 

pexcHMbi, mto cnoco6cTByeT noBbnneHHio 
HaAeacHocTH paSoTU KOHBefiepa. 
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